The leafhopper faunas were divided into three communities. One appeared in young (Ist -3rd year) fields, and the other two in older (2nd -6th year) fields, one in dry and one in moist fields. The Apion fauna was divided into four communities. The dependence of the described arthropod communities on the vegetational communities of the fields was weak, although some relationships were observable.
Introduction
To decrease the area under cultivation, the Field Reservation Act (216/ 1969 ) was enacted in 1969. By the end of 1974 about 8 % of the cultivated area in Finland had been reserved (Anon. 1975) . Research on the flora and fauna of reserved fields was started in the University of Jyväskylä in 1973. Several papers have been published on the subject, e.g. Törmälä and Hokkanen (1976) , Törmälä and Raatikainen (1976) , Hokkanen and Raatikainen (1977) , Törmälä (1977) . The purpose of this study is to identify the most important animal taxa and faunal communities of the field stratum, as well as their succession in reserved fields.
Relatively little information about the fauna of reserved or abandoned fields in Finland is presented in the literature, the works of Gyllenberg (1969) , Koponen (1972) , Törmälä and Raatikainen (1976) and Törmälä (1977) are almost the only ones from Finland. Much more is known about the fauna of cultivated fields, although most works deal only with one distinct group of animals. E.g. Markkula and Myllymäki (1958) , Raatikainen (1971) , Huhta and Raatikainen (1974) , Laitinen and Raatikainen (1975) , and Raatikainen and Vasarainen (1976) present information from Finland; similar studies have been made e.g. in Sweden (Jurisoo 1964) and Poland (Andrzejewska 1971 , Kajak et al. 1971 , Olechowicz 1971 .
Material and methods

1. Study area
The study area consisted of the following communes; Jyväskylä, the rural commune of Jyväskylä, Petäjävesi and Uurainen (about 62°N and 25°E) in Central Finland. 20 reserved farms were selected at random, and from each 2-3 homogenous fields again at random. Thus 51 fields were obtained, which were reserved as follows: 13 in 1969 (= 6th year fields), 5 in 1970 5 in , 6 in 1971 5 in , 11 in 1972 5 in , 10 in 1973 5 in and 6 in 1974 . Further details about the fields and the study area are given in Hokkanen and Raatikainen (1977) .
Sampling
Arthropods were sampled in early summer (4 11. VI 1974) with standard sweep-nets described by Heikinheimo and Raatikainen (1962) . Four samples, 15 sweeps each, were taken from each field between 10 a.m. and 4 p.m. The samples were not taken if it was rainy or if there was a gale, or the vegetation was wet. The animals were killed with diethyl ether, stored in a dry place, and sorted later by hand according to species (the most numerous or otherwise important species) or group.
In high summer (16-24. VII 1974) quantitative samples were taken with Burkard suction apparatus from a circular metal enclosure with an area of 0.10 m 2 placed on the ground. A suction time of 1.5 minutes was used. 4 randomly located samples were taken from each field, they were treated in the same way as the sweep-net samples. The nomenclature of Auchenorrhyncha is according to Linnavuolri (1969) , and that of the Apions according to Hansen (1965) The abundance of small mammals was studied with the small quadratmethod described by Myllymäki et ai. (1971) . Trapping was conducted between 21-26. VIII. 1974 so that one quadrat was located per field. The whole material consisted of the catch from 1224 trap-nights. The nomenclature of small mammals is according to Siivonen (1974 a= the amount of a species in sample 1 b = the amount of the same species in sample 2 c = the smaller of these two values (a and b)
The following symbols for the levels of significance are used in all the tests p*< 0.05, p** < 0.01, p*** < 0.001.
Results
3. 1. Taxa, their occurrence and abundance 3. 1.1. Arthropods
The 202 sweep-net samples which were taken, contained a total of 13 640 arthropod specimsns. Tables 1 and 2. Table 3 shows also the frequencies of some pest groups in sweep-net samples. The total catch of small mammals was 167 individuals, 13.6 per 100 trapnights. The species composition and other data are given in Table 4 . Sorex araneus and Microtus agrestis formed about 90 % of the total catch, other species occurred only accidentally. On 16 % of the quadrats the catch of small mammals was zero individuals, one individual was caught on 14 % of the quadrats, two on 22 %, three on 2 %, four on 18 %, five on 10 %, six on 6 %, seven on 2 %, eight on 4 %, and ten, eleven or twelve individuals per quadrat each on 2 % of them. The leafhopper data of the sweep-net and the suction samples and the Apion data of the suction samples were treated with the Sprensen's quotient of similarity method to differentiate seasonal aspects and communities. Three early summer aspects could be recognized from the leafhopper fauna of the sweep-net samples; their species composition, dominance relations, and succession are given in Table 5 and Fig. 2. 1) Balclutha punctata aspect appeared mainly on Ist-3rd year fields, which were situated usually on coarse mineral ground. Balclutha, which hiberna- 3) Doliotettix pallens aspect shows the greatest abundance of leafhoppers of the aspects described, the number of leafhoppers per 60 sweeps was about 5 10 fold in comparison with the other aspects. It appeared on older, 3id-6th year fields, favouring moist fields on organic soils. Besides Doliotettix pallens, no other dominants occurred in this aspect, second in abundance was Diplocolenus abdominalis. This aspect occupied about 31 % of the fields.
The leafhopper fauna of high summer (suction samples) was also divided into three fairly distinct midsummer aspects, whose species composition, dominance relations and succession are given in Tabic 6 and Fig. 3 . 2) Diplocolenus abdominalis aspect was common on older, 2nd-6th year fields, situated on relatively dry mineral ground. Diplocolenus was the only dominant species, other common species were Aphrodes bifasciatus, Evacanthus interruptus, Dicranotropis hamata, and Stiroma bicarinata. This aspect occupied about 16 % of the fields.
3) Paluda flaveola aspect was typical on 3rd-6th year moist fields, which were most often situated on organic soils. The aspect was very diverse, and the number of leafhoppers/m 2 was clearly the greatest. Paludaflaveola, P. preyssleri, and Diplocolenus abdominalis are probably the most common species of this aspect, others are e.g. Streptanus sordidus and Arthaldeus pascuellus. This aspect occupied about 26 % of the fields in high summer.
The leafhopper communities could be detected by studying the occurrences of the described aspects in the same fields at different times (Table 7) . The Balclutha punctata aspect of early summer was replaced mainly by the Evacanthus interruptus aspect in high summer, and these aspects are parts of the Evacanthus interruptus community. Similarly the Megadelphax sordidula aspect changed to the Diplocolenus abdominalis aspect and these are parts of the Diplocolenus abdominalis community. The Doliotettix pattens aspect changed to the Pallida f laveola aspect in high summer, and these are parts of the Paluda flaveola community.
The coleopteran genus Apion showed almost identical distributicn in the sweep-net and the suction samples, and therefore no early and high summer aspects of the communities were separated. The QS method was applied to the data of high summer, and four different communities were identified (Table  8 and Fig. 4): 1) Apion simile community appeared mainly on young, Ist -3rd year reserved fields. These fields were most often intermediate in moisture, and were situated on coarse mineral ground. This was the most common of the Apion communities, appearing on 20 % of the fields.
2) Apion viciae community appeared on 3rd-6th year fields, which were classified as wet or intermediate as to moisture, and which were often situated on organic soils. The abundance of the Apion species was distinctly lower in these fields than in the drier fields, only 7.3 individuals/m 2 on the average. 10 % of the fields were representative of this community.
3) Apion facetum community was typical of old, sth -6th year fields, which were dry or intermediate as to moisture. This community occupied about 14 % of the fields. 4) Apion apricans community was another community of old, dry fields situated on mineral ground. This community occupied about 6 % of the fields, all of which were 6th year fields.
About one third to one half of the fields ranked outside the presented classifications, partly because of the scarcity of animals in samples (especially in those from Ist year fields), and partly because their leafhopper and Apion communities were mixtures of the described communities, and thus could not be clearly differentiated with this method.
Relations to vegetational communities
The vegetational communities of the studied fields have been described earlier and Raatikainen 1977). Table 9 shows the relations between them, the faunal aspects of the communities, and the faunal communities described in this work. Of the early summer aspects of leafhopper communities only the Megadelphax sordidula aspect showed a fairly clear affinity towards a vegetational community, the Phleum pratense community. The Doliolettix pallens aspect appeared almost equally on all older fields, seemingly independently of the vegetation communities. The high summer aspects of the leafhopper communities were more clearly associated to vegetational communities. The Evacanthus interruptus aspect was best represented on fields of the Phleum type. The Diplocolenus abdominalis aspect also favoured the Phleum type, but was frequent in the Elytrigia type fields as well. The greatest affinity ob- (4) type (8) type (7) type (11) type ( All the Apion communities coincided with a vegetational community.
The Phleum type was occupied by the Apion simile community no other Apion communities were observed in those fields. The Apion apricans community appeared in Anthoxanthum type fields, as well as the Apion facetum community, but the latter was also observed in Elytrigia and Deschampsia fields, although to a lesser extent. The Apion viciae community favoured Deschampsia type fields, but occurred also in others except in the youngest successional communities.
Discussion
The occurrence of animals harmful to surrounding cultivations in reserved fields has been of great concern. Among the pests of cultivated plants, as listed by Vappula (1965) , the following insect species or taxa were met in this study:
Philaenus spumarius, Evacanthus interruptus, Javesella spp., Dicranotropis hamata, Corymbites pectinicornis, Galerucella tenella, Phyllotreta spp Longitarsus spp., Chaetocnema spp., Apion flavipes, A. apricans, Polydrosus mollis, Sitona spp, Amaurosoma flavipes, and A. armillatum. According to Raatikainen (1970) , some leafhoppers are vectors of cereal viruses or mycoplasma, causing at times severe damage to cultivations. Of these species the following were met in reserved fields: Macrosteles cristatus, Javesella pellucida, J. obscurella, Dicranotropis hamata and Megadelphax sordidula. The proportion of these species in the total leafhopper fauna was about 20 % in reserved fields, whereas in Finnish oats the proportion of such species is about 90 % (Raatikainen and Vasarainen 1976) .
The reason for the scarcity of most of the important pests in the reserved fields is probably the small proportion of suitable host plants, in comparison with e.g. cereals or timothy, and the competition of other species that may be better adapted to the conditions prevailing in reserved fields. The explanation may partly lie also in the distinct year-to-year fluctuations in the abundance of insects; according to Markkula (1975) in the summer of 1974 most pest groups were somewhat less abundant than the average. According to Törmälä and Raatikainen (1976) , the sampling times in this study coincided fairly well with the maximum abundances of arthropods, except for Coleoptera, which has its maximum later in the summer.
The populations of the field vole, Microtus agrestis, were fairly strong in the summer of 1974 (Markkula 1975) , and especially strong in Central Finland, which can be seen from the severe damage in the winter of 1974/75 (Teivainen 1975 ). In the study of Myllymäki and Paasikallio (1976) , the catch with the small quadrat method in seed orchards on forest ground was a total of 5.3 individuals per quadrat, 3.7 of them being Microtus agrestis. In the summer of 1974 the average catch in Central Finland was about 7-lo individuals per quadrat (Myllymäki, pers. com.) . The catch from reserved fields was considerably lower, exactly 3.3 individuals per quadrat, and only 1.1 of them were Microtus agrestis. On about 12 % of the fields the catch of small mammals equalled the average from Scots pine seed orchards (at least 7 ex./SQ). Törmälä and Raatikainen (1976) describe three seasonal aspects of leafhopper communities from a reserved field. According to their timing, the seasonal aspects described in this study represent the early summer aspect and the mid-late summer aspect. The early summer aspect of Törmälä and Raatikainen (1976) represents clearly the Doliotettix pallens aspect described in this study, but the mid-late summer aspect does not yet rank clearly into the Paluda flaveola aspect, because the samples were taken so early. Kontkanen (1950) gives information about the seasonal aspects of leafhopper communities as well as their biotope requirements. Also he distinguished communities living in dry, fresh and wet biotopes. Although the species composition in his study area differed widely from ours, the community he describes from fresh biotopes (the Doliotettix pallens community) in the early summer aspect corresponds very well with our Doliotettix pallens aspect. Of his high summer communities the one living on moist fresh biotopes (the Philaenus spumarius Arthaldeus pascuellus Ely mana sulphur ella -community) resembles best the leafhopper fauna of reserved fields. Raatikainen and Vasarainen (1976) describe the leafhopper communities of Finnish oat fields. None of their communities are similar to the communities on reserved fields, because the species composition is quite different.
The occurrence and the true nature of the so-called faunal communities have been widely discussed for a long time (see e.g. Price 1975). However, certain species do show a tendency to occur more or less together, and can thus be considered to form a community. The reason for the co-existence may be e.g. the same food plants, the same physical environment requirements, similar pressure from the enemies (predators, parasites, etc), or some other factor. Raatikainen and Vasarainen (1976) present information about the ecological requirements, e.g. host plants, of many leafhopper species, and Raatikainen et ai. (1977) show the dependence of Philaenus spumarius on certain plant community types. Markkula and Myllymäki (1958) list the host plants for many Apion species and show that different Apion faunas exist in different types of leys. Kontkanen (1950) discussed the relation between leafhopper communities and vegetational communities, but he could not clearly show their mutual dependence. Although there is a definite relationship and a need for co-existence between e.g. a leafhopper and its host plant, these relations differ on the one hand, and overlap on the other hand, so much from one species to another that the dependence of an animal community on a vegetational community becomes much looser than the actual species-to-species relations. The data of this study likewise support this view, for although both the animal and the vegetational communities could be described relatively distinctly, their mutual dependence was rather weak, and their occurrences overlapped over a wide range.
From the changes that could be ascertained with years in the fauna, both at the species, the aspect, and the community level, it can be concluded that succession proceeds in a reserved field towards the conditions of natural meadows, and that the most drastic changes take place within a few years from reservation after that the changes get slower and succession proceeds less vigorously. During the first years most of the important pest species decrease and the species of natural meadows increase their share. Especially important is the increasing proportion of predators (like Araneida, Hymenopterd) at the expense of their prey (e.g. Diptera). Similar changes were observed also in the study of the Vistula Valley in Poland (e.g. Kajak et al. 1971) .
